(19) 



j JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 07041386 A 
(43) Date of publication of application: 10.02.95 



(51) int. ci C30B 29/04 
C30B 25/18 




(21) Application number: 05188084 


(71) Applicant: 


SANYO ELECTRIC CO LTD 


(22) Date of filing: 29.07.93 


(72) Inventor: 


KURAMOTO KEIICHI 






DOMOTO YOICHI 






HIRANO HITOSHI 






KIYAMA SEIICHI 



(54) SUBSTRATE COATED WITH DIAMOND-LIKE FILM 
AND FORMATION THEREOF 

(57) Abstract: 

PURPOSE: To provide a substrate coated with a 
diamond-like film and formation thereof by which 
adhesion between the substrate such as an electric 
shaver blade and the diamond-like coating film has been 
improved and peeling of the diamond-like film is 
decreased. 

CONSTITUTION: A diamond like coating film with an 
intermediate layer essentially comprising Ru is formed 
on a substrate 7 essentially comprising Ni or Al or 
consisting of stainless steel in the following 
processes. In the first process, the substrate in a 
chamber 8 is radiated with ions of inert gas. 
Simultaneously, Ru atoms are radiated from a vapor 
source 13 to the substrate to form the intermediate 
layer comprising Ru on the surface of the substrate 7. 
In the second process, a reaction gas containing carbon 
is supplied to the vacuum chamber 8 and changed into 
plasma. This plasma is made to radiate the intermediate 
layer to form a diamond-like coating film on the surface 
of the intermediate layer. 
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(2) 

1 

c»*92 ] fflrsa«t>iaji»iiiBJci:t**»«w«us*w-r4 

RuiC£DS^)g-C*4Ci*#a!:<b-r6ii^J81fa*S 

^jgW^RuM^miaa^ccr&iwrtt^-rec ice 
.tot, B5ies^©aBBicRu^e.^S't'raii ; &jf^-r 

B?tex^ +• > o tc&tm* ^t?J5it># * * ^' 

l6jWT*ffite:tfx©^*>*ttiN-*±P)ii*«c. 

mt. 

[0001] 

[e*±©:PWifl»J #*MHtt, •JZWDS 

K««)gt©ffi«tt{C«ti/c^.Y-*'*> FtftSftBS 40 
S«*jJ;i>*-e©jefiS^{cM-r4. 
[0002] 

[«£*©&»] ^£ Ktt«*«t©« 

ig£©ra6c*ra)i*0fiRSti-s*>©**ffiiS3nr*j«) > 

WAtf^K^l -3171 97#^*tC«. rf=yX-7C 
VD^CJ;0*«±(C^';=3> (Si) *X)?X^i-r-5. 
#(igjf £JfJfiKU *©<ttWe©±(t#^*>Fttt«JI£ 

*Xg^SiSK&£©St^«Cffi«# FtK 50 



«PBB¥7 -4 13 8 6 

2 

«»«©««tt*l^±3H±-SCi*inrt6r*-3/c. 
[0 00 3] 

jmrnt-t ^5 tzmfo'p s <t-©a«±cc # 

*^-€-03Q^C^<ffl^6nS- 2'^;U (Ni) . TJb 
S-'i'A (AD , Xi*Xf->UX$H(C^'C+'*> FtK 

l;Mi8ffi{CSiC^Si,N,6&&*l18@£^XU * 

lSPFfi©fc«>K #4 FtKMI©IMS#2S£T£*§ 

[0 00 4] fie^r, t)?]«©3S«tC»L-C 
£"©£ 5 5cffiH©1 J MJl3& s *4>aL'r t>4©*>^WB8r 

[0 00 5] *&m*. »f*'S^«:8*'C«:3Wct»0 
7*ot, «R*»**»)?JS¥©»«iy-f't'*>Ktttt 
^©e^tt&fa-hStt. £Wi**> K«aR©a"*il6 

<g» s ti-fc * + * > f raiisssfc <t o'-e <Djtm 

[0 00 6 ] 

•ttHiiHfc/M/TN-i. so< «Ai*XfiS;^i-r-ss« 
tL. *fc. ^©^ra/i^ffifiStb^ffi^ji^w-rs 

Ru£ C ©S#JB «!:■*■ £ Ci T 4. 

[0 00 7 ] -tor. *»w©»i ©#-<+*> Ktt* 

««1R»J5Sj&ffitt. + >'<rt CClBiB 3 tt/c N i . 

6& -Sgffi&croiWT^fSlttfx© -T tf>££!rjtr £ £ I3J 

cifcjco-t. Hufegt5©ai}&cRurt>e>&&*rlr1JI£ 
»JS-r 1 Xlfi . S5fEK^? + >^'rtCC«*& Ltc&k 

ar^+ j e>Ftt«Ui«:»RS-r*»2xei. *e.ftsc 

£*#©£T4„ 

[0 00 8] *fc, $il(Di2©5f-/t ; e>FTOI 

34a/cNi. ^L.<«Al*XfiS^£-r£*«- 

««:ifiiwr^§1sfe^©-f*>*fiW4r5tlBi^«:. 
mffl.fr 6 R uMT- *3K«iSS*i»ll * V ffiXmiT Z> «fc 

©^rB4C R u£ C (DMSMfr h r* i> ^RfiJSSrffMl-r 
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3 

[0 00 9] 

Wm) *»BJCCcfcn«. Ni, ^L,<ttA1 
FttttMi©««e«:l6l±3-l*. FtttM© 
ti4. 

[0010] *fc. #^©#^i^>.FtK«yRS«7tf 
^Sjtcjrfttf, Wlie«:*ji»r4i|BWiojefi6«:-Ya|- 

[0 0 1 1 ] jg(c> *^B^(7>^2©y^'V'*> FtRtMB 

[0012] 

[mmm: jut. ^w^-eo— njswi^Tn-riaBtcs 

•^i^TSiWrs. 0 1 «. #&I8©2V1'*> KWtSM 
S1g£^JiS^£fcA©iBB*^&BgKffiia't , <l!>£. 
[ 0 0 1 3 ] |SJ0ictec>-C, lttv-Y i-aje^^St? 

zgi£g2. v-f ?ct&i8A&3£jIoT > X^Xv 

(Ar) #*&£'©&1S;tf;*£^A31±£jSfe^#*®A 
1f. 6liX^Xv^£^4©Jllffl&ciEE3ft)''<:X7Xv 

9XvS8l!i|E^««6*>e»©«ISi*fPffl3-ttt;. X^X 

© x ^ x-? «x 5 x-?8£w#fe££Sg 6 cc ct h ftt&mmc 

[0014] ®.*>X, ±M<D-?4 9Vi&m&&8t 1 . * 

fcECR (mPf-^-i ha>J±i!S) 7"7X7CVDS 

6©7'7 XTifi*iSfi 7 tcStlW 3 tiZ> C t fC tt S . 
[0015] CCT, »«7»K^ + >^8©WBCC 
ftLTSStCt&gSflfcfi (03vt*T) ©l!*nc|I|itfcg 

««ffl©^7#^IW»rttm*6*rt<,» 
•5. US). XmrnxiZ, mfol kUX^vir* (Ni) 

©ii?a*steA-c* ■setters. 

[0016] lOttASg* + 8 (*3&cMf4#X£ 1>"T^ 
f> (CH.) tfXfc^SH^^tf^Aff-C* 

«fissn. *©^A3ftfcCH,#x«:X5X-7©{iM8 

JC«fc«3^W3n5. Htti«jgi£®Si (13.56MHz) Xtb 



(3) W7-41386 

4 

&H£©iRaiis«E (rfie) iawtf^QKen 

flUL. S«7.Cca©SB^VT^ (-50V) 
ri-^o cftli. 7'5Xvi£cc*iW-&m?iUcj:£ -< 

m(4©fjgncc*tur. s-?-«jiiaTS*^ ^^>*5iiisfl 

7«CEnfltrr.SC£K:J:»). »« 7 (cm^F-*^ < fifcW 3 

X5X^©IE-r SS7±Ccy-f-l» 

[0017] i2«»«^^y9©jaUIPJiB*H!«-r*J:5 
Kff^*»TrMW6ftfc^lB«l©1WKv--;UF*^ 

^•-12«. ttK^fiE^(cS1K^^^9 (cEpjJD3ttSR F 

mEtcj; ->xwmmmx\m<ow&^i( 9 in^?- 
+ >;<8 tofflxmn-t)m£-rz><D*ffi±-?z>tctbt,cwi 

HhtiXisK). S1£ * # 9 <h f - JU F * >"< -12 b ©Fffl 
«t>Wt*©¥*& a eMt S«T©BE«I t ft & <fc S Cc£B u 
Cttli. »&*n<#9 tv--^ F*m<-12£© 

20 rai»**^©j|«$satTis«T. en*>, f5ie>^©ns-c 

[ 0 0 1 8 ] fifo-C, tMW^»Sffl»Hai1--C©SWRI6^% 

©ww**^ w a *tretiT©reittc«»et- s^>3? 

0 . «ftc«^-©^e Stf g©i/io«T©SBil©l© 

30 -JU F*/^-l2<!:©rHI® ; &«^© I F^iaSl^Tfl©i/ioW 

[0019] i3«^t:-A(C<fc04'rai)l©«lfiSW*4i 
^-5>JU-f--^A (Ru) ffi.T%WM2HXmW.7 CCr6]W 

X\&R£te.1JX£LX hrijttW&VX^h. 
[0 02 0 ] i5«^7X7^4f4Tt©f-^ F*m 

-i2±»3S:w6nfcf 1 naaeBr *->r. -e-©^!^ 
40 psri5£ ji o x 4 *3 e> ©3 1 # m 3 txtc y 
z> x^mmtmwL*>\<yQ t.cmm$ ntcmmi tens* 

SttSJ: ^fcteiX^h. i6tJ->-;l F*^*-i2T3Btc 

w>vhtitcm2®inMx*>-ox. ^©m2BgpsiJi&&ja 

-j-C^iSU. SO'-Y*>^>14^6©t»fiXW4. SO' 

[002 1 ] $ A:. ±fBSJCt>^^2iA , Sl0« > S24C^ 

A-T-S^^^ASPlOa <!:. C©^ASRl0a iCT^ttiCjg 
50 i^Sn/c^^fiCttjai5lObiCj:«3«RS$n-Cl>S. L- 
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(4) 

5 

««fflOTLi7 (*3lt6Wr«, 8fl) aWUfltShr*! 
0, *(D?Li7<Dfcr**«. #*^ASPioa{9J#&4>A* 

^tl^, CftKlJ:*), z»A8Bl0a*^i»AS*i/cCH 

4 # x «]» tu^io b ©»7Li7*> h *m cc mm r s . 

[0 0 2 2 ] «±©<fc *«7 ©Office 10 
X7CVD8»cJ:S««»lS?ai; 3B»«13. SO' 

[0 0 2 3] ±BBH l*Jfc«»B*fflt^Ni* 

4LTRu»*»JdFr*»£4. Ru4S£S (C) <2^£- 
»*JftaET&»&CCOi»r. , 20 

[0024]ftf, »H06«£Lr«R7©affl«:R 

[0 0 2 5 ] SJftCC, S«*;uy9(DJaffliJBCca-Hi© 
NiS«7^r^KPi-C^«-r^)o Jtffi**»< 
8 *10r 5 -10r 7 TorKCgfmO , S«# ^ if 9 * WlOrp 
mCDilSrielKS^^o WC, ^*>#>14CCAr#** 

affiOCjRtfr*. CO«F<OAr-f*>©ftia«E»400e 30 
V, W^>m^S«0.3mA/cm 2 CC^L/Co — Ar 

»3i±TS«7©fiBtca8*T£o Z<D$$<DRu<DM$t 
mmZMfa 7 ±rCD^cM3lSCC^# U X 420 A /mi ntC^ 

[0 0 2 6 ] «±OXS*5»SKtfC^- ifi70*ffl 
CClR^OOAtDRuliOcpHIBS^b/c. 

[0 0 2 7 ] ^fc, RCM* >#>14*>6><D 

RuM-?-RO'Ar^^>CDaS*^±^, ECR^X^C 
V D ^gCDjESm^/X^A^ 5 6 A £i5fEg40sccm 40 
£4ft&C, V-{^n*«|ft#Slfr62.45GH 

2, ioow©^-Y^niSft«l&Lr, ^x^«SS4rt 

C*l4[a]B#K v S«7 0C»£T4BB'WT*rt*-5OV 
4£cS«fc5K:, jSJS«*«ia*>6l3.59WHz<DRF«I* 

2CcEP*rau Sl£^i»Aei(x*>€)CH4 
#X£^fil00scarfCSM&T£o 

[0 0 2 8 ] «±(DXg£l5#aa3Tt\ S^7 tCflSfiS 
$n/c*r^HO±CCBgJpi200AcD^^i-^:> KttWB* 



1#R1¥7 - 4 1 3 8 6 

6 

ffitcRuBo*fflBt^Lr y-r Kttm^ia 
[0029]^ mzmmmtLxmmi common 

[0030] 5t*r, ±sb» 1 jUswow^iisMiK:, a 

#U K^^i->^'8rt^lO- 5 -10- 7 TorrCCgfmor, 
*R*;l/ y 9 ^j^lOrpmCDjlJg'CS^S i±€> 0 
[0 03 1 ]a«C. ECR^X^CVDSKOttS^/ 
Xa»A«5 r#**»«40sccrrfC«*&-r* 4ft 

&C S ^niSfftj^^lSl ^62. 45GHz. lOOWCDV^ 

Pi$?:Mlt, ^^Xv»^S4rttCJK«c3tl/cAr 
^7X7%I«7©*ffl{CMT4. Cft4P)B#K:, S 

«7tc^-r4aa^-rrx^-5ov4tts<fc^cc, m 

fflfcnmi 0^613. 56MHzOR F«E*S«*^^9CC 

|fflJgacc$£l^>C«aP3ti:, 5 »Jg«B$«:iOQsccmCca 
[0 0 3 2 ] -ei/T, COECR77XvCVD^C 

j:*aaRj^«E«iffl4isi«f(c 1 *«7<D«B«:^:t>#> 

l4*6Ar-Y*>**»'r&4ft«C. 3K«jBl3*i6RulH 
■?SrSWW3-t±S. C<D^©Ar^tf>©OT8SK*400e 
V, ^^>^S?a?:0.3mA/aTi 2 CC|9:^U, RuCD^iS 
ffi*BI4tC7F-rJ:5«:. S«7±t?(D0tMiiffiCC»gCL 
r420A/mi^6^fH^^cm^-X^3^, 

wg«aff^0A/min«:&o/cB#*, BP13 5t>*I$B$CC -f 
*>^>14^6©Ar^*><0]KS*4±»*. 

[0033] w±©xs*5»«tttTi^ a«7<oara 

CC^ItlHJl200A<DRu4C©ig^Hfll®r, l^Rut 
7 0*B* kfctti & (<c m > ffl'XWi'J>? £ 4 ft 

[0 0 3 4] iXCC, Effi#X*ASiafr&^T*CH 
4 # X ©«*&Sfcfi 4 lOOsccrrr-S OCRS U ±SBXflCC te 
^^ECR77XvCVD^C <fc £«Mff5^ffiffi4? I 

[0 0 3 5 ] K±©iatl5»SflEtf t\ *«7 0»flE 
3ti/c4JKHcD±^M^i20oAcD^'i'^- : t> KWttB* 

[0 0 3 6] Vt^X . ±iBXo<OXa©<S*. Sffi 1 3 
O^fflCC jfiJsSth***««« Ji* £ R u 4 C (D «£JB 

[0 0 3 7 ] «UCC-/)±IBWl«»«lCCfct»'r 
4>IHB^Ai(Off 1 xa*tT*>-T, i-- : e> KtRlftBJB 
SE(D»2Xa©**15»affitTl^ NlS«±^Ci£Sy 
^+*>Ftttt««:JBJiSL/^tB^4, (P)±eslBl^Sg 
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[0 0 3 8 ] 





mw ) 


««(a ) 


Ml") 






4 3 


7 


0 


1 6 



[ o o 3 9 ] st i cfc o > mmm wm^axwm^m 20 

[0 04 0 ]J/c, NiK«±*cRuB©cp|fflJB*^ 
±CCSi»O*IB»«:»«E0. ^CD±&C$^+*>FtK 

■r* F^WBS»©*nB»iLT»ar* 

Sia-totirc^SiJlcfeONiBSCCWLrttRulB© 

cc, mm (") <om^, Ni*«±fcasJt*** 
<a«flia*wr4Ruic©ia^iB©*Bifi**iflEi/, 

*o±k:y^+*>F«««*»ffiLfc*»^K:». «» 

[0 04 1 ] Etc, 1S7 cbb-CAl, X^>UX|fl£ 
SB N iS*§CDit£ <h KHttQttMbPft h tltc a 50 



[0 04 2 ] Sf^T, Ni, AT, XW*^> 
«cS»«±Ccy-Y+*> F«tt**«liS-r4«^«C«. 
Rut*t**IB»*»»» *<D±Ccd^+*>FttttMS 
tJUSWSCiCCtO. «Rty-/+ J fc>Ftttt«i© 
ffiSM4£fa±3t>\ y^+*>Ftt»IlO«IWB** s fi 

aSWr&RuiCODjBAJii-r-BCiCCiO, StSi 
y-f FttWBiO««14*->BrfiI±3 Ci^ 

[0043]^ ±IBHJfeWlrtJ, y-f+*>F«a*H 
0fiS©fc*«: E C R 77X7CV Dggg*flH>fc*B£OC 
o^TlftWL/c**, *©tt«D*a^X7CVDStt, 
#0* t2iUa%? 7XvCV D^g^ DC77X7CVD 

[0 04 4] ±8BHlSWt?«, S«±CCRu*£ 

^t-ra^BUMrJBrt-rSA:*. ECR77X7CV 

WBJSR"rs»^ccoc*r»MUfc*«. come 

fcO, *St^*±iBECR^X-7CVD«iB©JSl£^ 

^ 20 a© io^ 6 r u* tstsmw * * o x sik_bc 

Ru*^»4T-B*iaiB40j5S3«ttr4>«t>ac>. (1 
[0 04 5 ] 

[JSMOS**] «±ias^/cilO*»B^tcJ:titf. Ni, 
6fc&S«<t#-ri"*> Ftt»IB4©lffl«:Ri*SfiS» 
±3*, y^+*>Ftt«*l©WJ)iif6*«:(S«3'ttyty 
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rrca i 1 a^bh — ^Wft\\y (DBiW^^MJIMJ f&O/c 
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[0 2 ] S^'x^AfOflit&^o 
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[0 3] 0 lUlifS^lO^S^ffl^/ciS^CD, B$ra<tSf£: 
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13 
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[0 1] CE|2 J 
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[ffijEftmwm&i mm 



* [04 ] 



We 




7n> h'* — i>©$6* 



